A logística reversa tem crescido em importância na cadeia de abastecimento. Como contribuição científica inovadora, apresenta-se, a partir de uma revisão bibliográfica do processo de gestão da cadeia logística reversa, um procedimento estruturado para gestão da cadeia logística reversa de bens de pós venda. Adicionalmente é feita uma comparação com as estruturas das cadeias logísticas diretas, verificando-se a similaridade em termos de operações de transportes, gestão de estoque e gestão da informação, o que permite sua aplicação no estudo de caso. Este trabalho tem como objetivo sugerir um procedimento para estruturar a cadeia de logística reversa, que é baseado em Gestão de Processos e considera três níveis básicos: Gestão de entrada do produto, Gestão de Recursos e Gestão do Desempenho na Cadeia Logística Reversa. Uma revisão bibliográfica e documental foi realizada, além de uma pesquisa de campo com um grupo de três lojas de departamento. Os dados coletados dessas empresas através de questionários e entrevistas mostram que a aplicação do procedimento sugere que uma melhor estruturação da gestão em logística reversa de pós-venda no mercado de varejo pode melhorar os resultados financeiros nas empresas, contribuindo para reduzir os retornos de produtos e, conseqüentemente, seus custos , melhorar a eficiência no estoque e gerenciamento de armazenamento, melhorar o uso de recursos, aumentar a receita e promover benefícios sociais, como por exemplo a doação dos produtos que foram usados e foram devolvidos para a caridade. Post-sale reverse logistics has grown in importance in the supply chain. As a contribution to scientific innovation, we present a structured procedure for reverse supply chain management of goods after sale. In addition, a comparison is made between the structures of direct supply chains by checking the similarity in terms of transport operations, inventory management and information management, which allows its application in the case study. This paper aims to suggest a procedure to structure the reverse logistics chain which is based on Process Management and consider three basic levels: Product Entry Management, Resource Management and Performance Management in the Reverse Logistics Chain. A bibliographical and documentary review was conducted in addition to a field research with a group of three department stores. The data collected from the companies using questionnaires and interview shows that the application of the procedure suggests that a better structuring of management in post-sales reverse logistics in the retail market can improve financial results in companies by contributing to reduce product returns and consequently its costs, improve efficiency in inventory and storage management, improve assets usage, increase revenue and promote social benefits such as donation of the products which was used and had been returned for charity. 
Introduction
This paper aims to suggest a procedure for structuring the reverse logistic chain utilizing a bibliographical and documentary review taking into consideration structural aspects of postsales reverse logistics in the retail market, particularly in department stores.
Reverse logistics has been recognized as a source of competitive advantage for companies in the current business environment. The increasing importance of reverse logistics is stimulated by a variety of factors, among which Leite (1998) , Rogers and Tibben-Lembke (2001) and Lacerda (2002) list the following: (1) pressure imposed by law; (2) the need for reducing costs; (3) reduction of products and services lifecycles; (4) proposition of a different corporate image and (5) raising of environmental awareness.
However, reverse logistics is still not treated by companies as an established process in the logistics chain. This is evident when we look at how companies treat the issue. In many cases there is no planning for this process, making it difficult for companies to control achieved results and, consequently, making it impossible for them to define actions to improve this flow (Leite, 2002) .
As reverse logistics has grown in importance in the supply chain and its efficiency has been a result of financial improvements and customer satisfaction, it becomes necessary to study its processes and activities in an organized manner (Ballou, 2001) . As a contribution to scientific innovation, we present a structured procedure for reverse supply chain management of goods after sale by reviewing the literature of the process of reverse supply chain management. In addition, a comparison is made between the structures of direct supply chains by checking the similarity in terms of transport operations, inventory management and information management, which allows its application in the case study. Importantly, based on the literature review, we could verify that no other study made similar contribution. This work aims to propose a structure for managing the processes of post-sales reverse logistics in companies in the retail market. To achieve this goal a bibliographical review was done. A documentary research and data collection were conducted about operational practices in department stores. Based on this bibliographical review a proposal for structuring the reverse logistics flows in retail trade a proposition with a selected group of department stores in Brazil were done so as to confirm its adequacy. Three companies had been chosen to be a part of this research to answer a questionnaire and participate in an interview. This study showed that in some department stores in Brazil there exist a partially structured reverse flows.
This work is divided into 5 sections. Section 1 discusses theoretical definitions and concepts about reverse logistics collected through a bibliographical review of recent works (from the last 5 years). Next, Section 2 presents a proposition for structuring the process management of post-sales reverse logistics; this proposal is applied to a selection of companies in Section 3 and results are presented in Section 4. Finally, in Section 5 conclusions are presented.
Reverse logistic process
The degree of structuring of the reverse logistics flow can be defined in function of: the existence of organizational practices involving the procedures in the steps of product return; the relationship and information exchange between companies involved in the reverse logistics; and the amount of resources made available for product return operations (Rogers and Tibben-Lembke, 1998; Stock, 1998; Kopicki et al., 1993; Leite, 2003; De Brito, 2004) . In this case, the steps in the reverse logistics flow are: collection, separation/selection, processing and return to market or disposal (Biazzi, 2002) .
In Figure 1 , we present a sequence of steps where we highlight the structuring sub-processes and the activities of each sub-process, especially disposition and the activities of According to the definition by Rogers and Tibben-Lembke (1998) , gatekeeping is the management of the entry points in the reverse logistics chain, a step which represents the first critical factor to make the reverse logistics process profitable. In this way, the first action to be taken is to establish a policy that considers what can be accepted in this reverse logistics flow. The authors state that the Return Material Allowances (RMA) must be standardized, presenting at least the reasons for return. This information can be used to generate good communication between suppliers and customers; they can also be automated, making it easy to collect and store the information for later use.
According to Lacerda (2002) , the way the reverse logistics process is planned and managed determines its efficiency. The aspects that contribute to the performance of the reverse logistics process, selected by this author and identified as critical, are the following: (1) the existence of good entry controls; (2) standardization and mapping of processes; (3) reduction of cycle time; (4) implementation of information systems; (5) planning of the logistics network and (6) development and maintenance of collaborative relationship between customers and suppliers.
According to Martins (2005) , well-functioning reverse logistics depend on aspects which resemble the ones defined by Lacerda (2002) , but adding the following: (1) costs management and (2) marketing strategies, which will be described below.
To Guarnieri et al. (2006) , the activities traditionally carried out at distribution centers to manage logistics may also be used in reverse logistics. These activities, according to Banzato (1998) , are: (1) workforce planning and allocation, gatehouse control and product receiving;
(2) control of products storage and inventory; (3) product inspection and quality control; (4) product transfer and expedition; (5) container storage and control, (6) report generation and (7) database creation. Leite et al. (2005) .
When compared to other bibliographical references presented, Leite et al. (2005) aims to classify the aspects that attempt to structure the reverse logistics activity and are applicable to different business sectors according to the main functions of logistics: transport, inventory management and information processing; and according to business marketing. As for the aspects presented in Table 1 , additional considerations must be presented.
(i) Transport -relates to the logistics function of transport and the attempt to identify the reverse logistics flow according to the modes of transport and the collection procedures (route, frequency, priorities and cargo conditioning). Its costs must be known and its optimization must be pursued so that productive efficiency and costs reduction are achieved;
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(ii) Storage and Resources -are mainly associated to the logistics function of inventory management, which involves control over returned products receiving, standardized consolidation, quantification and categorization of products by product type and disposition to specific storage locations. Storage costs must be strictly controlled. The resources considered here are workforce and cargo handling equipment;
(iii) Information flow and contracts -these are mainly related to the logistics function of information management, which considers the need to establish information systems that are especially dedicated to the handling of returned products, including the formalization of how return flows are generated, restored and controlled;
(iv) General procedures -are related the logistics functions of information and inventory management by means of standardization and control of how returned products enter the reverse logistics chain;
(v) Revaluation -relates to business marketing and concerns the revaluation of returned products in financial and corporate image terms. This series of activities stimulates the careful handling of returned products with the disposition being defined and controlled by the company.
The bibliographical review considered until here represents a contribution to the comprehension of how different authors treat the structuring aspects of the reverse logistics chain. However, we still have not considered the retail trade activity, which according to Kotler (2000) , is every activity in which products or services are sold directly to final consumers, for personal and non-commercial use. The location where products or services are sold (stores, street or customer's residence) is not important. Also, all the manners in which these products or services are sold are included in the concept of retail trade, be it through personal, mail or telephone sales.In order to complement the above presented structuring aspects of the reverse logistics chain we have conducted a non-exhaustive bibliographical review on seven works that present case studies about reverse logistics applied to retail trade. The structuring aspects found in these case studies were compared with each other and with the results from the previous bibliographical review and the following additional aspects were found: (1) strategic role, meaning the definition of reasons for the development of reverse logistics; (2) performance indicators, considered as instruments to measure performance and to check if the company's established goals are being achieved; and (3) liquidity problems due to financial operations; these take place when the flow of money occurs after the product is returned to a previous member of the chain or when the product is sold.
Proposing a structured reverse logistics chain
Considering the bibliographical review presented above (Section 2), we propose that the structuring of a reverse logistics chain for the retail market be based on Process Management, 
Product entry management in the reverse logistics chain
The purpose of Product Entry Management in the Reverse Logistics Chain is to assure there
are policies concerning what can be accepted in the reverse flow. It can be done, for example, by means of a well-defined exchange policy which also helps to maintain customer loyalty.
Among its functions we highlight knowing the reason why the product is being returned, verifying what condition the product is in and the definition of which exchange procedure pleases the customer (Biazzi, 2002) . 
Resource management in the reverse logistics chain
This activity is subdivided into Transport Management, Inventory Management and Information Management in the Reverse Logistics Chain. Transport Management is one of the main logistics functions, since it generates the highest logistics costs in most of the organizations. In the case of reverse logistics, transport problems are more complex because routes and routines are lowly predictable, costs are not always fully understood, financial aspects are somewhat unpredictable and negotiations are less direct (Leite, 2003) . In order to lessen the uncertainties concerning specification of the transport activity in reverse logistics chains, one must create directives and activities that involve the identification of the modes of transport, the routes and itineraries, the conditioning of product batches and the definition of product return priorities, as mentioned in Table 2 .
Inventory Management, also one of the main logistics functions, establishes directives and activities involving the process of controlling inventory, product handling and storage. It also attempts to control the receiving of all products that are returned for different reasons and from different regions so they can be identified, sorted and forwarded to the reverse channel that offers the best regained value (Leite, 2003) .
Finally, Information Management is subdivided into two groups of activities: Implementation of Information Systems and Development of a Collaborative Relationship between Customers and Suppliers. The first promotes the organization of information generation and processing about returned products, comprehending information that will be useful for retailers, distributors and suppliers. The electronic management and transfer of information provides an opportunity for reducing logistics costs through better logistics coordination (Figueiredo et al., 2000) . The second, deals with the regulation of the information generation process through contracts and agreements between service providers and customers and also payment and reimbursement flows.
Performance management in the reverse logistics chain
As all enterprises need planning, operation and control, performance analysis can be considered, primarily, as a tool for enterprise control that provides feedback for operation and planning, prevention of eventual problems, elimination of the existing ones and determination of efficiency and efficacy in the reverse logistics flow.
As seen in Table 2 , Performance Management in the Reverse Logistics Chain involves activities and directives related to measurement of cycle time, transport and storage costs, and the revaluation potential of returned products in the reverse logistics chain. Besides that,
Performance Management also deals with performance attributes that consider time and money resources and the potential to capture revenue (revaluation).
The application of the Process Management proposition will be tested in the next section which will reveal the existence or not of structured reverse logistics flows in a selection of Brazilian department stores, from the product entry point in the reverse chain until its final destination.
Case studies
Documentary research and data collection were conducted about operational practices in department stores with a focus on the analysis of the structuring of reverse logistics flows in retail trade. Additionally, by means of open interviews (Yin, 2001 ) and direct observation, we have verified the adequacy of processes according to Table 2 .
In order to choose the companies, the following criteria were established: (1) companies that sell diverse products -clothes and personal accessories, bed, bath and table accessories and electronic equipment; (2) companies that operate in the whole country, but have stores in Rio de Janeiro so that on-site investigation could be conducted.
In a preliminary research, we have found 2,927 department stores operating in the retail market in Brazil, 324 of them being in Rio de Janeiro. However, we have found 6 companies that met both our criteria: Renner, Riachuelo, Marisa, Company D (this company required anonymity), C&A Modas Ltda. and Lojas Americanas S.A., of which the last 3 agreed to take part in our research; this made it possible for us to compare reverse logistics chains in department stores of different sizes, as will be described next. A questionnaire was developed and it served as guidance for the interviews conducted at the companies between October 2008 and January 2009. Before conducting the interview, the respondents were informed of the nature of the research and the questions were asked without inducing answers, always leaving the opportunity for pertinent comments.
For each question there were answers and justifications for these answers. The answers that gave full response to asked aspect were attributed a value of "1", otherwise they were attributed a value of "0". The adoption of this premise allowed for the quantitative assessment of the answers. We have attributed the same level of importance to all sections in the questionnaire.
Results analysis
Based on the proposition presented in Table 1 , on which the field research was founded, we present next the obtained results.
Product entry management in the reverse logistics chain
None of the 3 companies has established reasons for the development of reverse logistics (strategic role). On the other hand, all of them have an exchange policy based on the Brazilian Customer Defense Law (Código de Defesa do Consumidor), this situation being the first condition for management of product entry in the reverse logistics flow by means of a policy stating what can be accepted into this flow (Rogers and Tibben-Lembke, 1998) .
At Company D the information that is controlled when the product returns to the distribution center states the type and the quantity of products. The information which is not controlled is that which regards the reason for the product return, a factor that hampers the identification of the causes by which customers return the products.
At Lojas Americanas S.A, the concern with customer service occurs only when a product must undergo repair and return to the customer. There is also no control as to what were the reasons of product returns by category.
As for C&A Modas Ltda., its stores record the reasons for returns. The company defines in which situations exchanges are to be made. This information is stored in a database and the company's quality control department is able to identify the quantity, type, reason and respective suppliers of the returned products, enabling the prevention of potential returns and each store is responsible for the disposition of returned products.
In the case of Company D stores, the control of which products may be returned is limited to damaged products that are for sale at the store. In the case of Lojas Americas S.A., there are three types of documents to record product returns: a record of damaged products; a record of products to be repaired; and a record of products to be returned to their suppliers. In all cases there is not full data collection concerning the return of products by customers.
The percentage of positive answers in the aspects of Product Entry Management is presented in Figure 2 , C&A Modas Ltda. being the company that met most of the aspects, more than double compared to the other companies. Among the benefits of this structuring, according to Biazzi (2002) , there is the possibility of knowing the customers better and defining an exchange procedure that will please them, keeping customer loyalty. Lacerda (2002) also claims that access to this type of information favors the adequate identification of returned products and allows them to follow the right reverse flow, preventing the entry of unnecessary sections. To Tibben-Lembke (1998) and RLEC (2001) , the storage of this information will ensure its future use.
Figure 2 -Positive aspects of Product Entry Management

Resource management in the reverse logistics chain
Regarding Transport Management, to all three companies, the transport used in the reverse flow is the same as the one used in the direct flow. Thus, the mode of transport and the frequency of direct distribution are the same used for product returns. Given this, there is no specific planning or practices, conditioning definitions and priority classification for product on return transport.
The percentage of positive answers in the aspects of Transport Management (inbound) is presented in Figure 3 . All three companies present the same level of structuring in Transport Management (inbound). Regarding inventory management, Company D presents control over receiving products that are returned to the distribution center, consolidating them and quantifying them by type. This confirms the existence of a specific infrastructure for this activity. At Company D, there is a specific location for the storage of returned products and also workforce and product handling equipment specially dedicated to handling this type of product.
Company D also practices revaluation of returned products. This occurs either for financial revaluation, associated to: product disposition to the original market for resale (transfer between stores), resale at the secondary channel, recycling (in the case of cartons and plastic packaging), product return to supplier and packaging reuse; or for corporate image revaluation, related to disposition for donation and recycling. This information stimulates the careful handling of returned products with the disposition being defined and controlled by the company and this reflects positively on corporate image.
The controls in practice for returned products to the distribution center in the case of Lojas Americanas S.A. occurs in a different way, since when products arrive at the distribution center they are sorted by supplier type, not by product type. Then, return reasons are identified in order to establish product disposition, which may be: return to supplier, technical assistance, resale at stores and disposal. We highlight that the types of disposition given to returned products at Lojas Americanas S.A. are associated primarily to the financial revaluation of products.
At C&A Modas Ltda., on the other hand, the control of product returns to the distribution center is limited to packaging and product support sections (e.g., clothes hangers). The other products do not return to the distribution center, being a responsibility of the stores to define the disposition of those products which were not sold or that had some kind of problem, including the cases of product donation. (Figure 4 ). This structuring involves: control over receiving of returned products, standardized consolidation, quantification and categorization of products by product type and disposition to specific storage locations (Leite et al., 2005) .
Figure 4 -Positive aspects of inventory management
The service of collecting returned products and disposed packaging at the distribution center is outsourced by all three companies (Transport Management -Outbound). Regarding
Information Management at Company D and Lojas Americanas S.A., we could not verify the existence of any computerized operations or information on the reason of product returns by customers; the only recorded information was the quantity and type of returned products and the companies that collect disposed products and are responsible for their respective disposition In the case of C&A Modas Ltda., all operations related to products returning to stores or distribution centers are computerized. There is collection of information about product returns (as specified in Product Entry Management above) which allows for tracking of return flows, measurement of cycle time and supplier performance, enabling the generation of crucial information for negotiating with customers, improving performance and identifying customer abuse in product returns (Lacerda, 2002) .
No marketing strategy related to reverse logistics could be verified at any of the three visited companies. According to Martins (2005) , structuring the marketing channel stimulates product returns by customers, this may happen through discounts offered to the original customer, through the substitution of the used product by a new one (by presentation of the product that has reached the end of its lifecycle), or through any offer that aims to lead the customer to returning the disposed product. These products that are returned after being used 
C&A Modas Ltda
may be donated to charity, turning into marketing strategy and contributing to a better corporate image before society on ecological and legal perspectives (Leite et al., 2005) .
Regarding the Development and Maintenance of Collaborative Relationship between
Customers and Suppliers, all three companies have product return contracts with suppliers.
There are also outsourcing contracts with companies that take care of product revaluation. We have also verified the existence of payment and reimbursement flows with suppliers and outsourcers. The above information demonstrates the existence of integration in the reverse logistics chain and evidence of collaborative relationship between the links in the chain (Lacerda, 2002 and Martins, 2005) .
The percentage of positive answers in the aspects of Information Management is presented in Figure 5 . C&A Modas Ltda. is the company with the highest level of structuring in Information Management, possibly beacuse it is the only one with computerized operations. Lojas Americanas S.A. does not have information about revaluation revenue and products regain value when they go to technical assistance. Concerning return transport costs, when products return from stores to the distribution center, the supplier pays the return freight, but when products are sent to repair, Lojas Americanas S.A. pays the freight.
As for C&A Modas Ltda. we have verified control over storage costs and costs with return resources, as well as value recovery through reuse of packaging and product support sections (e.g., hangers), leading to a decrease in total return costs.
At all three companies we could not verify indicators to measure the performance of the reverse logistics process and there are also no cases of liquidity problems.
The percentage of positive answers in the aspects of Performance Management is presented in Figure 6 . C&A Modas Ltda. is better structured for Performance Management due to control of costs related to storage and resources used for returns. . The differences between the positive aspects of the three companies will be addressed in Next, we present similarities in positive aspects (Table 4 ) and similarities in negative aspects (Table 5 ) among the three companies. It can be observed in Table 4 that all three companies had the most similar positive aspects in Inventory Management, demonstrating the importance given to receiving of products returned to the distribution center. Here we could attest control 3 Note: (-) There are no similarities over product receiving, processing, storage and disposition. In Table 5 , it can be seen that companies had the most similar negative aspects in Performance Management, showing that little importance is given to measurement and control of the reverse logistics process. 
Conclusion
This study aimed to propose a procedure to structure the reverse logistics chain for the retail market considering the levels Product Entry Management in the Reverse Logistics Chain;
Resource Management in the Reverse Logistics Chain and Performance Management in the Reverse Logistics Chain.
With a focus on the analysis of the structuring of reverse logistics flows in retail trade, a documentary research and data collection were conducted about operational practices in department stores. Three companies had been chosen to be a part in this research. These companies agreed to answer a questionnaire and participate in an interview.
Due to objective and scope delimitation, this work dealt only with the reverse flow of postsale products that return to the trade cycle, since post-consumption products do not usually go through the trade cycle in the reverse channel. The most relevant perspective on reverse logistics in this work, considers the aspects of activities management such as planning and management of returns in reverse flows and their objectives.
Based on the bibliographical review and on the understanding of retail trade we were able to propose a Structure for Process Management in the reverse logistics chain. We believe the main objective of this work has been achieved; we have demonstrated the existence of partially structured reverse flows in a selected group of department stores in Brazil.
It was found that none of the companies define reasons for the rising importance of the reverse logistics development, which shows that they do not know the benefits that may be generated by the implementation of reverse logistics. Additionally, most of the aspects related to the function of transport are not considered and control over reverse logistics performance is not practiced.
One of the difficulties met throughout the conduction of the research involved obtaining data and information from the three selected companies. Moreover, not all the answers could be proved in practice, since it was not possible to gain access to the product return contracts from the companies.
As suggestions for the improvement and continuity of this work, one could consider the application of this methodology with other types of companies; in a more representative number; and for post-sale and post-consumption reverse logistics chains. Still based on the proposed structuring, one could: (1) research cost formation in the activities of the reverse logistics process; (2) determine performance indicators for the reverse logistics process; (3) conduct a study about financial operations in the reverse logistics process and (4) elaborate structured procedures for information management in the area of reverse logistics.
